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^rr^GCTGC GC^CG^GGGA AGCCCTGGCC CCGGCCACCC CCG^GATCk.C 
I GCAGCGC.C^ o.CC.G^TGC G^^M* CCTGCTGCGC AGCCACTACC GCGAGGTGCT 
61 GCGCGCTCCC CGCTGCCGAG CCG.oCo^C CC^GCTCt^ TGGCGGCTGG TGCAGCGCGG 
121 GCCGCTGGCC ACGTTCGTGC G~CGCC.GGo gCCCA^o GTGTGCGTGC CCTGGGACGC 
181 GGACCCGC-CG GCTTTCCGCG CGCjM&SC gAGTGCC TGCCTGAAGG AGCTGGTGGC 
241 ACGGCCGCCC CCCGCCGCCC CCTCw..CCG ^ GTGCTGGCCT TCGGCTTCGC 
3 01 CCGAGTGCTG CAGAGGCTGT GCG^GCGCGG CGCG^AGAA^ TGCGCAGCT?i 
3 51 GCTGCTC-GAC GGGGCCCG^o GGoGCCCCCC u*^ GCGTGGGGGC TGCTGCTGCG 
421 CCTGCCCAAC pGGGTGACCG ^CGCACTGCG g^g^^. TGCGCGCTCT TTGTGCTGGT 
481 CCGCGTGGGC GACG~CGTGC TGGTTCACC- TACCAGCTCG GCGCTGCCAC 

541 GGCTCCCAGC TGCGCCTACC AGGTGTGCGG JCCG^ CGTCTGGGAT GCGAACGGGC 
601 TCAGGCCCGG CCCCCGCCAC ACGCTAGTGG ACCCCGAAg c CGGGTGCGAG 

661 CTGGAACCAT AGCGTCAGC^ AGGCCG^GGT CCCCC^ ^^cca GGCGTGGCGC 
721 GAGGCGCGGC- GGCAGTGCCA GCCG«AGTCT ^ TGGGCCCACC CGGGCAGGAC 

781 TGCCCCTGJG CCGG-GOSjA CGCCCGTTGG ^ TCACCT gcca GA cCCG CCGAAGAAGC 
841 GCGTGGACCG AGTGpCCGTG GTTTCTGTG. ^ CACCCATCCG TGGGCCGCCA 

901 CACCTCTTTG GAGGGTGCGC TCTCTGGCAC CCCTGGGACA CGCCTTGTCC 

961 GCACCACGCG GGCCCCCCAT JCACATCG^ £ GGCGACAAGG AGCAGCTGCG 

1021 CCCGGTGTAC GCCGAGACCA A JCACTTCCT GGCGCTCGGA GGCTCGTGGA 

1081 GCCCTCCTTC CTACTCAGCT CTCTGAGGCC CAGCCTCACT ^ ^ ^CCCCGCCT 
1141 GACCATCTTT CTGGGTTCCA GGCCCTGGAT GCCAg^^ CTGCTTGGGA ACCACGCGCA 
1201 GCCCCAGCGC TACTGGCAAA TGCGGCCCCT GTTTCTGG^ CGAGCTGCGG TCACCCCAGC 
1261 GTGCCCCTAC GGGGTGCTCC TCAAGACGCA CTGCCCGCTG AGGAGGAGGA 
1321 AGCCGGTGTC TGTGCCCGGG AGAAGCCCCA GGGCTCTGTU ^ GGCAGGTGTA 
13 81 CACAGACCCC CGTCGCCTGG ^CAGwTGCT ^CCAGCAC £££ GCTCCAGGCA 
1441 CGGCTTCGTG CGGGCCTGCC TGCGCCGGCT ^fTg^TCATC TCCCTGGGGA AGCATGCCAA 
itoi CAACGAACGC CGCTTCCTCA GGAACACCAA GAAGTTCATC JCCCTGGG^ 
1561 GCTCTCGCTG CAGGAGCTGA CGTGv,AAGAT l^fl^l CTGCGTGAGG AGATCCTGGC 
Ull GAGCCCAGGG GTTGGCTGTG TTCCGGCCGC JgSg CTGCTCAGGT CTTTCTTTTA 
1681 CAAGTTCCTG CACTGQCTGA TGJGjGTG^ QCTCTTTTTC. TftCC^GA WTTTGGK 
1141 TGTCACGGAG ACCACGTTTC CTTGAAGAGG GTGCAGCTGC GGGAGCTGTC 

1801 CAAGTTgvrA A^TTGGAA JCAGACAGCA CTTGAAGAGG G ^ CCAGACTC CG 

1361 GGAAGCAGAG GTCAGGCAGC ATCGGGAAGC CAGGCC^ a TC d ATT A.CG T^TTiGGftGC 
1921 CTTCATCCCC AAGCCTGACG ^TGCGGCC GATTGTG TCGAGGGTGA AGGCACTGTT 
1981 CA5AAC5TTC CGCAGAGAAA *^°£S2j ^CGTC^ CTGGGCGCCT CTGTGCTGGG 
2041 CAGCGTGCTC AACTACGAGC gWCGCGSCG CCCCGGCCTC cGTGTGCGGG CCCAGGAC CC 
2101 CCTGGACGAT ATCCACAGGG JCTGGCGCAC gcqtacgACA CCATCCCCCA 

2161 GCCGCCTGAG CTGTACTTTG TCAAGGTGGA gTGUXK*, ftnwCT 0Pg 
2221 GGACAGGCTC ACGGAGGTCA TCGL.UAUL.rti ^ CGCAAGGCCT TCAAGAGCCA 

2281 Tt^TMTO ^TCCAGA A^CGCCCA TGGGCACGTC CGCAAGGC^ 
23 41 CGTCTCTACC TTGACAGACC TCCAGCCGTA TCCTCCCTGA ATGAGGCCAG 

2401 GACCAGCCCG CTGAGGGATG CCGTCGTCAT gAGCAGAGC JCCTCCC 
2461 CAGTGGCCTC TTCGACGTCT TCCTACGCTT CATGTGCCAC U(£ CGCTGCTCTG 
till CAAGTCCTAC GTCCAGTGCC AGGGGATCCC GCAGGGCTCC ^CTCTC^ 
2581 CAGCCTGTGC TACGGCGACA TGGAGAACAA CACCTCACCC ACGCGAAAAC 

5641 GCTCCTGCGT TTGGTGGATG ATTTCTTGTT GGTGACACCT ^CTCAC A CTTGCGGAA 
27 01 CTTCCTCAGG ACCCTGGTCC GAGGTGTCCC TGAGTATGGC Tgg^ TTGTTCAGAT 
2751 GACAGTGGTG AACTTCCCTG TAGAAGACGA GGCCCTGGGT GGCACGGC^ QCC ?^ T 
2821 GCCGGCCCAC GGCCTA-.-C CCTGGTGCCG cuu GCCAGTCTCA CCTTCAACCG 

2881 GCAGAGCGAC TACTCCAoCT ATGCCCGGAC ^CCATCAGA ^ GGCTGAAGTG 
2941 CGGCTTC-AAG GCTGGGAGGA ACATGCGTCG CAAACTC.il ^ CA CCAACATCTA 

3001 TCACAGCCTG TTTC TGG ATT JGCAGGTGAA CAGCCTCC..G ACGGTGTG TCCCATTTCA 
3 061 CAAGATCCTC CTGCTGCAGG CGTAC ; GGTT JCACGCATGT gGC^^ CGGC CTCCCT 
llll ScT^C? SSSSS S GTC0 CTOGGGGCCA AG^GCCGC 

3 3?Si gSS? SSSSS SSSSS SSSKSS C c^aggacag CCCAGACGCA 
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3361 GCTGAGTCGG AAGCTCCCGG GGACGACGCT GACTGCCCTG GAGGCCGCAG CCAACCCGGC 
3421 ACTGCCCTCA GACTTCAAGA CCATCCTGGA CTGATGGCCA CCCGCCCACA GCCAGGCCGA 
3481 GAGCAGACAC CAGCAGCCCT GTCACGCCGG GCTCTACGTC CCAGGGAGGG AGGGGCGGCC 
3541 CACACCCAGG CCCGCACCGC TGGGAGTCTG AGGCCTGAGT GAGTGTTTGG CCGAGGCCTG 
3601 CATGTCCGGC TGAAGGCTGA GTGTCCGGCT GAGGCCTGAG CGAGTGTCCA GCCAAGGGCT 
3661 GAGTGTCCAG CACACCTGCC GTCTTCACTT CCCCACAGGC TGGCGCTCGG CTCCACCCCA 
3721 GGGCCAGCTT TTCCTCACCA GGAGCCCGGC TTCCACTCCC CACATAGGAA TAGTCCATCC 
3781 CCAGATTCGC CATTGTTCAC CCCTCGCCCT GCCCTCCTTT GCCTTCCACC CCCACCATCC 
3841 AGGTGGAGAC CCTGAGAAGG ACCCTGGGAG CTCTGGGAAT TTGGAGTGAC CAAAGGTGTG 
3901 CCCTGTACAC AGGCGAGGAC CCTGCACCTG GATGGGGGTC CCTGTGGGTC AAATTGGGGG 
3961 GAGGTGCTGT GGGAGTAAAA TACTGAATAT ATGAGTTTTT CAGTTTTGAA AAAAA 



Fig. lb 
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hTRTl 



-J hTRT2 



513 bp Amplif ication product 
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Catalytic sububit 


of human telomerase 




Name 


Sequence ( 5 * -3 ) 




hTRT 1 
hTRT 2 
hTRT o 


CTACCGGAAGAGTGTCTGGAGCAAGTTGCAAAGC 

GGCATACCGACGCACGCAGTACGTGTTCTG 

CGTTCTGGCTCCCACGACGTAGTC 




' 1 1 _ C% ] "1 /— * Qr\ +- f*\ , 

1 Lcll IcLcptUl I 






Name 


Sequence ( 5 % - 3 ) 




TCR 1 
TCR 2 


GAGGTCGCTGTGTTTGAGCCATCAGAAG 
GATCTCATAGAGGATGGTGGCAGACAG 


□ 


p-actm : 






Name 


Sequence ( 5 x _ 3 ) 




Act 1 
Act 2 


GATGATGATATCGCCGCGCTCGTC 
CTCAAACATGATCTGGGTCATCTTC 




(3-globin : 






Name 


Sequence ( 5 % - 3 ) 




Glob 1 
Glob 2 


ACCCAGAGGTTCTTTGAGTC 
TCTGATAGGCAGCCTGCACT 
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Whole blood/Ficoll-isolated PBMC 



RNA isolation using the x whole 
I blood protocol or standard methods 

t Such as phen °l /chloroform or silica 
gel column 

total RNA 

Amount of RNA corresponding 
J to a certain vol 
T of whole blood 



(e.g. 1 ml) 



DNase- digest 



30'/37°C, 10'/75°, 10"/90°C 

— > immediately on ice 



buffer : 100 mM Tris/Cl, 

pH 8.3 

50 mM KC1 

5 mM MgCl 2 

1 mM dNTP- mix 
2 2.5 mM random hexamer 

g 4 ^ Rnase-free DNase 

T% *0U RNase inhibitor 

□ ln a v °lume"of 36 »1 

p sample (18^1) negative control (18 ^il) 

C + SOU MuLV RT I- I . A , 

* 40U Rnase inhibitor T | + 4 Ml DEPC Water 

□ reverse traskriptase reaction 

1 t * 



30'/42°C, 5'/99° 



cDNA 



(cDNA) 



reaction 



buffer: 100 mM Tris/Cl, 

pH 8.3' 
50 mM KC1 

2 mM MgCl 2 
200 mM dNTP- mix 
2.5U AmpliTaq DNA a „ - . t 

polymerase anal y sis /quantif ication 

3 00 mM per primer 
in a volume of 25 nl 



1) PCR- conditions 



15"/97°C(15"/97°C, 30 " /70 °C , -0 . 5 °C/cycle , 30 " /72 °C ) xlO 
(15"/94°C,30"/65 o C,-0.5°C/cycle,30'772 o C)x20 
(15"/94°C,30"/50°C,30"(ext. 15 " /cycle) /72 °C) xlO 



7 ' /72°C 



Fig , 
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recovery 

Fig. 10 
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( 536Rec'dPCT/PT0 O4AUG2000 

SEQUENCE LISTING 
<110> Dr. Dr. Michael Dahm 

<120> Method for the quantitative determination of 
tumor cells in a body fluid and test kits suitable 
therefor 

<130> 

<140> PCT/EP99/00716 
<141> 1999-02-03 
<150> DE 198 04 372.4 
<151> 1998-02-04 
<160> 10 

<17 0> PADAT Sequenzmodul, Version 1.0 




<210> 1 

<211> 34 

<212> DNA 

<213> Homo sapiens 

<220> 

<223> 

<400> 1 

ctaccggaag agtgtctgga gcaagttgca aagc 
2 

30 
DNA 

Homo sapiens 
2 

ggcataccga cgcacgcagt acgtgttctg 



<210> 
<211> 
<212> 
<213> 
<220> 
<223> 
<4.00> 



<210> 3 

<211> 20 

<212> DNA 

<213> Homo sapiens 

<220> 

<223> 

<400> 3 



acccagaggt tctttgagtc 



20 




<210> 4 

<211> 20 

<212> DNA 

<213> Homo sapiens 

<220> 

<223> 

<400> 4 

tctgataggc agcctgcact 



<210> 5 

<211> 24 

<212> DNA 

<213> Homo sapiens 

<220> 

<223> 

<400> 5 

gatgatgata tcgccgcgct cgtc 

<210> 6 

<211> 25 

<212> DNA 

<213> Homo sapiens 

<220> 

<223> 

<400> 6 



ctcaaacatg atctgggtca tcttc 




<210> 7 

<211> 28 

<212> DNA 

<213> Homo sapiens 

<220> 

<223> 

<400> 7 

gaggtcgctg tgtttgagcc atcagaag 



<210> 8 

<211> 27 

<212> DNA 

<213> Homo sapiens 

<220> 

<223> 

<400> 8 

gatctcatag aggatggtgg cagacag 

<210> 9 

<211> 24 

<212> DNA 

<213> Homo sapiens 

<220> 

<223> 

c400> 9 



cgttctggct cccacgacgt agtc 



<210> 10 
<211> 4015 
<212> DNA 

<213> Homo sapiens 

<220> 

<223> 

<400> 10 

gcagcgctgc gtcctgctgc gcacgtggga 
gcgcgctccc cgctgccgag ccgtgcgctc 
gccgctggcc acgttcgtgc ggcgcctggg 
ggacccggcg gctttccgcg cgctggtggc 
acggccgccc cccgccgccc cctccttccg 
ccgagtgctg cagaggctgt gcgagcgcgg 
gctgctggac ggggcccgcg ggggcccccc 
cctgcccaac acggtgaccg acgcactgcg 
ccgcgtgggc gacgacgtgc tggttcacct 
ggctcccagc tgcgcctacc aggtgtgcgg 
tcaggcccgg cccccgccac acgctagtgg 
ctggaaccat agcgtcaggg aggccggggt 
gaggcgcggg ggcagtgcca gccgaagtct 
tgcccctgag ccggagcgga cgcccgttgg 
gcgtggaccg agtgaccgtg gtttctgtgt 
cacctctttg gagggtgcgc tctctggcac 
gcaccacgcg ggccccccat ccacatcgcg 
cccggtgtac gccgagacca agcacttcct 
gccctccttc ctactcagct ctctgaggcc 
gaccatcttt ctgggttcca ggccctggat 
gccccagcgc tactggcaaa tgcggcccct 
gtgcccctac ggggtgctcc tcaagacgca 
agccggtgtc tgtgcccggg agaagcccca 
cacagacccc cgtcgcctgg tgcagctgct 
cggcttcgtg cgggcctgcc tgcgccggct 
caacgaacgc cgcttcctca ggaacaccaa 
gctctcgctg caggagctga cgtggaagat 
gagcccaggg gttggctgtg ttccggccgc 



agccctggcc 


ccggccaccc 


ccgcgatgcc 


60 


cctgctgcgc 


agccactacc 


gcgaggtgct 


120 


gccccagggc 


tggcggctgg 


tgcagcgcgg 


180 


ccagtgcctg 


gtgtgcgtgc 


cctgggacge 


240 


ccaggtgtcc 


tgcctgaagg 


agctggtggc 


300 


cgcgaagaac 


gtgctggcct 


tcggcttcgc 


360 


cgaggccttc 


accaccagcg 


tgcgcagcta 


420 


ggggagcggg 


gcgtgggggc 


tgctgctgcg 


480 


gctggcacgc 


tgcgcgctct 


ttgtgctggt 


540 


gccgccgctg 


taccagctcg 


gcgctgccac 


600 


accccgaagg 


cgtctgggat 


gcgaacgggc 


660 


ccccctgggc 


ctgccagccc 


cgggtgcgag 


720 


gccgttgccc 


aagaggccca 


ggcgtggcgc 


780 


gcaggggtcc 


tgggcccacc 


cgggcaggac 


840 


ggtgtcacct 


gccagacccg 


ccgaagaagc 


900 


gcgccactcc 


cacccatccg 


tgggccgcca 


960 


gccaccacgt 


ccctgggaca 


cgccttgtcc 


1020 


ctactcctca 


ggcgacaagg 


agcagctgcg 


1080 


cagcctgact 


ggcgctcgga 


ggctcgtgga 


1140 


gccagggact 


ccccgcaggt 


tgccccgcct 


1200 


gtttctggag 


ctgcttggga 


accacgcgca 


1260 


ctgcccgctg 


cgagctgcgg 


tcaccccagc 


1320 


gggctctgtg 


gcggcccccg 


aggaggagga 


1380 


ccgccagcac 


agcagcccct 


ggcaggtgta 


1440 


ggtgccccca 


ggcctctggg 


gctccaggca 


1500 


gaagttcatc 


tccctgggga 


agcatgccaa 


1560 


gagcgtgcgg 


gactgcgctt 


ggctgcgcag 


1620 


agagcaccgt 


ctgcgtgagg 


agatcctggc 


1680 



# % 



caagttcctg cactggctga tgagtgtgta cgtcgtcgag ctgctcaggt ctttctttta 1740 
tgtcacggag accacgtttc aaaagaacag gctctttttc taccggaaga gtgtctggag 1800 
caagttgcaa agcattggaa tcagacagca cttgaagagg gtgcagctgc gggagctgtc 1860 
ggaagcagag gtcaggcagc atcgggaagc caggcccgcc ctgctgacgt ccagactccg 1920 
cttcatcccc aagcctgacg ggctgcggcc gattgtgaac atggactacg tcgtgggagc 1980 
cagaacgttc cgcagagaaa agagggccga gcgtctcacc tcgagggtga aggcactgtt 2040 
cagcgtgctc aactacgagc gggcgcggcg ccccggcctc ctgggcgcct ctgtgctggg 2100 
cctggacgat atccacaggg cctggcgcac cttcgtgctg cgtgtgcggg cccaggaccc 2160 
gccgcctgag ctgtactttg tcaaggtgga tgtgacgggc gcgtacgaca ccatccccca 2220 
ggacaggctc acggaggtca tcgccagcat catcaaaccc cagaacacgt actgcgtgcg 2280 
tcggtatgcc gtggtccaga aggccgccca tgggcacgtc cgcaaggcct tcaagagcca 2340 
cgtctctacc ttgacagacc tccagccgta catgcgacag ttcgtggctc acctgcagga 2400 
gaccagcccg ctgagggatg ccgtcgtcat cgagcagagc tcctccctga atgaggccag 2460 
cagtggcctc ttcgacgtct tcctacgctt catgtgccac cacgccgtgc gcatcagggg 2520 
caagtcctac gtccagtgcc aggggatccc gcagggctcc atcctcteca cgctgctctg 2580 
cagcctgtgc tacggcgaca tggagaacaa gctgtttgcg gggattcggc gggacgggct 2640 
gctcctgcgt ttggtggatg atttcttgtt ggtgacacct cacctcaccc acgcgaaaac 2700 
cttcctcagg accctggtcc gaggtgtccc tgagtatggc tgcgtggtga acttgcggaa 2760 
gacagtggtg aacttccctg tagaagacga ggccctgggt ggcacggctt ttgttcagat 2820 
gccggcccac ggcctattcc cctggtgcgg cctgctgctg gatacccgga ccctggaggt 2880 
gcagagcgac tactccagct atgcccggac ctccatcaga gccagtctca ccttcaaccg 2940 
cggcttcaag gctgggagga acatgcgtcg caaactcttt ggggtcttgc ggctgaagtg 3000 
tcacagcctg tttctggatt tgcaggtgaa cagcctccag acggtgtgca ccaacatcta 3060 
caagatcctc ctgctgcagg cgtacaggtt tcacgcatgt gtgctgcagc tcccatttca 3120 
tcagcaagtt tggaagaacc ccacattttt cctgcgcgtc atctctgaca cggcctccct 3180 
ctgctactcc atcctgaaag ccaagaacgc agggatgtcg ctgggggcca agggcgccgc 3240 
cggccctctg ccctccgagg ccgtgcagtg gctgtgccac caagcattcc tgctcaagct 3300 
gactcgacac cgtgtcacct acgtgccact cctggggtca ctcaggacag cccagacgca 3360 
gctgagtcgg aagctcccgg ggacgacgct gactgccctg gaggccgcag ccaacccggc 3420 
actgccctca gacttcaaga ccatcctgga ctgatggcca cccgcccaca gccaggccga 3480 
gagcagacac cagcagccct gtcacgccgg gctctacgtc ccagggaggg aggggcggcc 3540 
cacacccagg cccgcaccgc tgggagtctg aggcctgagt gagtgtttgg ccgaggcctg 3600 
catgtccggc tgaaggctga gtgtccggct gaggcctgag cgagtgtcca gccaagggct 3660 
gagtgtccag cacacctgcc gtcttcactt ccccacaggc tggcgctcgg ctccacccca 3720 
gggccagctt ttcctcacca ggagcccggc ttccactccc cacataggaa tagtccatcc 3780 
ccagattcgc cattgttcac ccctcgccct gccctccttt gccttccacc cccaccatcc 3840 
aggtggagac cctgagaagg accctgggag ctctgggaat ttggagtgac caaaggtgtg 3900 



ccctgtacac aggcgaggac cetgcaeetg gatgggggte eetgtgggtc aaattggggg 3960 
gaggtgctgt gggagtaaaa tactgaatat atgagttttt cagttttgaa aaaaa 401S 
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